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INTRODUCTION
Numerous d a t a have been published i n t h e p a s t p e r t a i n i n g t o t h e erosion r a t e of various m e ta l i n an a r c and t h e energies of t h e erosion prod u c t~"~. The s i z e of t h e a r c f o o t p r i n t s o r t h e motion of t h e a r c s p o t s have been studied using photographic techniques, and t h e s i z e of t h e crat e r s has been used t o estimate t h e c u r r e n t per crat e r and t h e c u r r e n t t h e micro-arc cur-5 r e n t has a l s o been measured d i r e c t l y . However, t h e mechanism of erosion is still. unknown. I n part i c u l a r does t h e erosion r e s u l t from a continuous evaporation during t h e l i f e of t h e emitting site o r does i t r e s u l t from an explosion ~f t h e s i , t e ? W e present, here, simultaneous measurements at t h e cathode surface, of t h e f l u c t u a t i o n s of t h e cathode c u r r e n t r e s u l t i n g from t h e i n i t i a t i o n and e x t i n c t i o n of t h e current from i n d i v i d u a l emitting
s i t e s and of t h e f l u c t u a t i o n s of t h e l i g h t associa t e d with t h e d e e x c i t a t i o n of the erosion products; these r e s u l t s should c o n t r i b u t e t o a b e t t e r understanding of t h e emission/erosion phenomenon a t t h e
cathode.
EXPERIMENT
The experimental arrangement i s shown on l i g h t emitted during t h e passage of t h e a r c a t t h e s u r f a c e of t h e probe and corresponding t o n e u t r a l and i o n copper t r a n s i t i o n s i s monitored using a microscope r e f l e c t i n g o b j e c t i v e and a spectrometer.
RESULTS AND DISCUSSION
The PM s i g n a l corresponds t o t h e f l u c t u a t i o n s , a t t h e copper w i r e probe surface. of t h e l i g h t associated with a t r a n s i t i o n of t h e copper i o n , Cu I 2193 2.
A s both t h e anode and cathode r a i l -e l e c t r o d e s a r e made of aluminium a l l t h e copper l i g h t emission comes from t h e probe s u r f a c e and we may compare i t
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19797212 with t h e d I / d t s i g n a l from t h e probe. I n f a c t the two s i g n a l s a r e very s i m i l a r both i n duration and s t r u c t u r e . Both t h e i n c r e a s e s and decreases i n t h e emission of l i g h t a r e simultaneous with those of t h e probe current; furthermore t h e high frequency f l u c t u a t i o n s i n t h e current associated with t h e i n i t
i a t i o n and e x t i n c t i o n of i n d i v i d u a l emitting s i t e s is a l s o a c h a r a c t e r i s t i c of t h e l i g h t emiss i o n i n d i c a t i n g t h a t t h e emission of l i g h t i s indeed associated with i n d i v i d u a l s i t e s on t h e surf a c e and not with t h e bulk of t h e plasma
above t h e surface. Correlation of t h e two s i g n a l s using a Biomation recorder and a PDP I1 computer has been c a r r i e d out. Preliminary r e s u l t s i n d i c a t e t h a t t h e two s i g n a l s a r e simultaneous within a us. Corr e l a t i o n with a b e t t e r time r e s o l u t i o n i s necessary i
n order t o determine i f t h e emission of l i g h t i s associated with a continuous evaporation of copper during the l i f e of t h e emitting s i t e or r e s u l t s from an explosion of t h e s i t e a t t h e time of extinct i o n of t h e c u r r e n t .
It is a l s o of i n t e r e s t t o note, on Fig. 2, t h e small current precursor l a b e l l e d (a), 5 u s i n duration, which preceedes t h e high i n c r e a s e of a r c current. W e propose t h a t t h i s current may be asso- It may be associated with t h e existence a t t h e cathode s u r f a c e of a copper vapor l a y e r which, according t o ~e~c u r a s~, would be responsible f o r t h e high current-density i n j e c t i o n of e l e c t r o n i n t h e plasma.
